This paper analyzes the importance of households' perceptions about housing risk in explaining homeownership choices. We show that there is significant heterogeneity in the perception of housing risk across demographic groups. While the majority of US households (71%) believes that housing is a "safe" investment, renters in particular are much more likely to perceive housing as a risky investment (conditional on income, age, level of savings, geographic location and future job prospects). Perceptions about house price risk are not only correlated with current housing decisions, but they also affect future intentions of households to buy versus rent. In fact, risk perceptions seem more important than one-year ahead house price expectations in explaining housing choices in the cross section. Finally, we show that households update more slowly about the perceived risk of housing than about expected price changes. Renters are especially slow to update about the riskiness of housing in response to recent local house price changes.
There is growing consensus that beliefs play an important role in explaining house price dynamics and the recent housing boom and bust cycles. A number of studies suggest that several key stylized facts of the housing market are difficult to square with rational expectations: House prices display significant momentum (going back to Case and Shiller (1989) )). Risk averse households should try to avoid taking on too much housing risk, which typically is not diversifiable. The paucity of prior analysis about risk perceptions of housing is largely driven by lack of available data. In this paper we are the first to investigate the role played by households' perception of house price risk in explaining housing choices and stated intentions to buy versus rent. We document significant heterogeneity in beliefs about housing risk and how households update based on recent house price experience.
Using a new nationally representative housing survey of more than 50,000 households from 2010 to 2016 from Fannie Mae, we first show that there is significant heterogeneity in how households perceive the riskiness of an investment in housing in the cross-section. Older and richer people are significantly less likely to perceive housing as a risky investment relative to younger and lower income respondents, and more educated people also see housing as less risky. The perception of housing risk is not correlated with their view of the riskiness of stocks or bonds, which suggests that the answers to the question about the perceived housing risk are not merely picking up differences in risk aversion but reflect differences in the perception of the underlying house price distribution. We also show that answers about the perception of housing risk are not a proxy for one-year ahead house price expectations, since the two answers correlate only very weakly.
Similarly, we show that answers about the riskiness of housing are not just a proxy for longer term expectations, since perception of housing risk are also weakly with 5-year ahead house price expectations, with similar magnitudes to one-year ahead beliefs. But it is interesting to compare the levels of the answers: A large majority of households (about 71%) view an investment in housing as safe. Even shortly after the financial crisis in 2011, 66% of households perceived housing as safe. It is notable that only 18% of respondents consider stocks a safe investment, and 55% of respondents consider (government and corporate) bonds safe.
This heterogeneity in risk perceptions translates into differences in revealed housing choices:
People who perceive housing as risky are much more likely (about 12 percent) to be renters than owners, even conditional on their geographic location, income, level of savings and future job prospects. The difference in risk perception between renters and homeowners is about 13-14 percentage points, or about 20 percent of the mean share who consider housing safe. Here again, we do not find differences in the risk assessment of renters and owners towards stocks or bonds.
We also show that demographic characteristics like income, age, job stability are all strongly correlated with the choice to rent versus buy, as would be predicted by economic theory. But controlling for these demographic characteristics does not change the coefficient on housing risk.
This suggests that perception of housing risk is not just driven by personal economic conditions and contains additional information for understanding housing choice.
In a third step, we show that beliefs about the risk of housing are strongly related not just with past choice (revealed preferences about homeownership), but also with stated intentions about buying versus renting in the future. People who believe that housing is risky are much more likely to state that they would rent, not buy, in their next move, again controlling for all demographics and measures of financial constraints. We also run a horse race between the perceptions about housing risk and expected next year's house price growth as a driver of the rent versus buy decision.
Throughout our tests, perception about risk is significantly better than measures of house price expectations at distinguishing households' past choices and future intentions to buy versus rent.
While renters are very different from owners in their perception of the risk of housing, they generally offer similar one-year ahead house price growth estimates. This result is consistent with
Kuchler and Zafar (2017) who also report very similar house price expectations for home owners versus non-owners based on a NY Fed survey. Similarly, risk perception is also a stronger predictor of households' stated intentions to buy or rent than expected house price growth. Connecting beliefs and future intentions is important both for establishing the validity of the survey data and for documenting the importance of expectations about the riskiness of housing as a potential transmission channel for returns.
Finally, when we look into how perceptions about risk are formed, we find that the share of households who perceive housing as risky co-moves strongly with past local house price changes,
i.e. beliefs about house price risk extrapolate from recent experience, parallel to what has been shown for house price expectations (Nagel (2012), Kuchler and Zafar (2017)). Interestingly, we find that households update much more slowly about the riskiness of housing than about one-year ahead house price changes. Lagged house prices even three years prior to the survey still correlate strongly with perceived riskiness of housing. In contrast, house price expectations only correlate with house prices lagged one year. In fact, we see that respondents from areas that were most affected by the financial crisis of 2007/08 are also more likely to classify housing as risky than those living in areas that experienced small price drops. However, we do not find the same long term effects on house price expectations: households in areas more affected by the financial crisis do not have consistently lower house price expectations years later, if anything we find that they have higher house price expectations; possibly in line with the idea that these areas are due for a rebound in prices. We also find that renters update more slowly about the riskiness of housing (based on past house price movements) than owners, but that they extrapolate about 12-month house price changes from past prices similarly to owners (a result that is also consistent with
Kuchler and Zafar (2017)).
Our results suggest that perceptions about housing risk in the cross-section are centrally important in explaining observed housing choices and intentions to buy versus rent. In contrast, we find a smaller role for one-year ahead house price expectations in explaining this choice. In addition, different groups seem to update differentially about the risk of housing when the housing market improves. Since renters are slower to change their perception that housing is risky in response to past house price increases, they might also come into the market to buy houses at later points in time. Given the stylized facts of price momentum and medium-term price reversal in the housing market, the strongly adaptive nature by which these households update, might make the more vulnerable to housing downturn. This dynamic in belief formation could explain why some sets of buyers enter the market at more adverse times and potentially prolong a market upturns, as suggested by Piazzezi and Schneider (2009).
Our findings are consistent with recent behavioral models that create overshooting of expectations.
Bordalo, Gennaioli and Shleifer (2012) suggest that a household that operates with a representativeness heuristic may, in fact, neglect downside risk as the upside becomes ever more salient. Glaeser and Nathanson (2015) produce similar dynamics of expected house price risk in a model where households update based on a "naïve" rule which attributes all increases in house prices to fundamental demand rather than speculation.
Our results on the co-movement of risk perceptions and house prices fit into a series of recent papers that provide theories of home price expectations that rely on some form of extrapolation of 
Data
The data for this paper come primarily from the Fannie Mae National Housing Survey. and from Zillow (for ZIP code-level prices).
Summary Statistics
We show summary statistics in In 2011, about 50% of respondents thought house prices would stay the same over the subsequent 12 months. This share goes down over time to about 39% in 2015. Also in 2011, 21% of respondents say they think house prices will go down. This share also drops to 8% by 2015. This reflects improving housing market conditions, and closely tracks recent experience in different states, as we will discuss in more detail in Section 3. Overall, respondents believe house prices will go up by about 1.7% over the subsequent 12 months. This reflects a combination of those who think house prices will stay about the same (who receive a value of 0), and the expectations conditional on house prices going up or down. An important part of the variation in average expected home price appreciation over time comes from changes in the share of responses in each of the three categories "prices will stay the same", "down" and "up", so we use both the continuous measure and the three dummies in the tables below. We also show the absolute value of the expectation error, where the expectation error is computed as the difference between forwardlooking actual 12-month house price changes at the state level and the continuous measure of house price expectations. This number hovers around 6 to 8% over our sample period.
We next show summary statistics for the "risk" and future "potential" questions for housing and stocks as investments. , and in all markets analyzed in that paper less than 6% of respondents believed buying a home had a "great deal" of risk.
At the same time as respondents are asked about the riskiness of these asset classes, they are also asked about the potential (of future appreciation) for the same asset classes. 61% believe that housing has potential, with this share again moving year-to-year with recent house price appreciation. About 69% of respondents believe stocks have potential.
Panel B of Table 1 also shows a variety of mobility and personal finance-related variables used in the analysis. In our sample, about 40% of households plan on moving soon, where "soon" is defined as the subsequent three years. This share is stable in the survey years, but the survey only starts collecting answers to this question in 2012. When asked whether they were likely to buy or rent a home if they were to move, 70% of respondents say they would buy. Conditional on saying they would rent now, 35% of respondents say they would always rent in the future, and conditional on saying they would buy now, 92% of respondents say they would always buy in the future.
In addition to the income question described above, the survey includes additional direct measures of personal financial situation specifically geared towards capturing distress. 2. Cross-sectional differences in attitudes towards risk
Demographic characteristics
We now analyze how perceptions of housing risk vary across the population and provide additional evidence that the questions about the risk of housing elicits the households' perception about the distribution of prices not differences in risk aversion. differ across the population. We correlate the answers on riskiness of housing and on price expectations with household demographics, controlling for year and state fixed effects to isolate the cross sectional variation. We also cluster standard errors by state and year to capture potential cross-sectional and time series correlations in the data.
Panel A of Table 2 shows the results when the survey asks about the risk of housing as an investment, where we see large differences in the cross-section of survey respondents. Higher income individuals perceive housing as significantly safer than low-income individuals (10 percentage points for the middle income tercile and 14 percentage points at the top). Similarly, older respondents are much more likely to consider housing safe than younger ones (by 13 percentage points relative to the youngest category of under-30). We also find that collegeeducated respondents consider housing less risky. These results might reflect the personal experiences households had in the housing market, since older individuals might have experienced less turbulence in the housing market over the long run, while younger people might be particularly affected by the memory of recent house price shocks in the US housing market. Similarly, richer and more educated people might find it easier to navigate the risks of housing market. This interpretation is reminiscent of recent work that highlights the importance of personal experiences for updating beliefs, see Malmendier and Nagel (2016).
When asked about the future potential of housing as an investment, we find that there are small differences along the income dimension (although they are not monotonic), older individuals see lower potential in housing as an investment relative to the youngest category, and renters are also close to two percentage points less optimistic along this dimension. Male respondents are 5
percentage points more likely to say housing has potential relative to women.
In the last two columns of Table 2 panel A, we repeat the same analysis for households' perception about the riskiness and potential of stocks. Stocks provide an important comparison to housing as an investment and it also allows us to observe if those demographic groups who are concerned about the risk of housing are also concerned about risks in other asset classes. We see that the responses about the riskiness of stocks are very different from housing. There are essentially no differences in the perception of risk by income level of the respondents. Similarly, there are few differences along the age dimension, although individuals over 60 years are about five percentage points more likely to think stocks are safe investment relative to the other age groups. There are large differences in the perception of future appreciation potential for stocks. This perception increases with income and decreases very strongly with age. Finally, college-educated respondents are seven percentage points more likely to answer that stocks have potential. We view this as evidence that the differences between the groups are not about risk aversion, but rather about differences in perception that are specific to housing as an asset class.
In Panel B of Table 2 , we look at house price expectations across different demographic groups.
Here we see few statistically and economically significant cross-sectional results. We find that differences by age and income are generally not monotonic and not always consistent across specifications, consistent with the results in Kuchler and Zafar (2017). College educated and minority respondents are somewhat optimistic relative to the baseline. These results suggest that the same demographic groups that shows very different perceptions of housing risk have much less disagreement about expected house price appreciation.
Risk perception and expectations
It is worth characterizing in more detail how perceptions of risk correlate with 12-month expectations about mean returns. This analysis helps to confirm that household answers about riskiness are not just a proxy for house price expectations. In Table 3 we see that responses about house price expectations have very low correlation with perceived risk. In this table the main variable of interest is an indicator variable that is equal to 1 for households who believe housing is a risk investment, and 0 otherwise. The risk dummy is associated with slightly lower average expected house price changes, and with 5% more households believing prices will drop.
Conditional on believing house prices will drop, respondents who think housing is risky believe they will drop by about one percentage point more. There is also an effect of 0.4 percentage points on the upside, and 4% fewer households believe house prices will increase. We find very similar results when we do not include state and year fixed effects (unreported). Panel B shows that differences are in the same direction, but smaller in magnitude, when we consider 5-year ahead expectations. These results confirm that the measure of housing risk elicited from the survey is not just a proxy for long term expectations about average prices. Finally, Panel C shows differences across interactions of the responses about risk and potential. As we progress from respondents who believe housing is "risky, without potential" all the way to those who believe housing is "safe, with potential" (the omitted category) expected changes in house prices for the next 12 months increase monotonically. Expected changes in prices conditional on believing prices will drop are larger in magnitude for respondents who believe housing is risky.
Risk perceptions of renters versus owners

Revealed preferences of renters
To understand how risk perceptions affect actual choices in the housing market we now analyze the difference in the answers about the riskiness and price expectations of housing between owners and renters. As mentioned above our survey gives us detailed information about the ownership status of households. Figures 1-3 show differences between owners and renters in their risk perception sorted also across a variety of demographic characteristics. Figure 1 shows the share of renters and owners who consider housing a risky investment. It is clear from Panels A and B that across all income groups renters perceive housing as much riskier than owners. There are also strong age and income effects, with a lower share of high income and older respondents perceiving housing as risky, which is in line with the above regressions. Panel C shows the difference between Panels A and B. Across all age and income bins, we find 10-20 percentage point differences between renters and owners in the share that believe housing is a risky investment.
Figure 2 shows differences between renters and owners in their perception of the risk of an investment in housing, stocks and bonds. While we saw above that renters are much more likely to consider housing risky than owners, this is not the case for stocks. In fact, across all income and age bins, renters and owners look similar in their assessment of the risk of stocks. Similarly, they also do not differ much (economically) when they are asked about bonds. This result again supports the idea that there is something special about the evaluation of the risk of housing, and that the differences we find are not just due to renters being more risk averse, lower income, or younger than owners.
There are also marked differences between the assessment of the risk of housing and expectations about one-year ahead house price growth. Consistent with the findings in Kuchler and Zafar (2017), and unlike the results for risk, we find that renters and owners make similar predictions about future house price increases, and that this holds even within fine income and age bins ( Figure   3 ). Again this is also in line with the regression setting above.
Cross sectional differences between renters and owners
One concern in interpreting the above results could be that renters and homeowners are different along many dimensions, in particular renters are much more likely to be constrained, and thus more likely to not be able to purchase a home (as opposed to choosing not to buy). In this section we analyze if the conditional differences in the risk perception of renters as potentially helping to explain the choice of not owning a home.
We start by establishing that renters are different from homeowners in ways that match the findings in the previous literature. Table A1 shows that renters on average have significantly lower income than homeowners, a well-known cross-sectional fact and consistent with theories of limited enforcement and collateral constraints (Eisfeldt and Rampini (2009) Table 4 then regresses a dummy for the choice of being a renter or a homeowner on the demographic characteristics and a dummy for whether the household perceives housing as risky.
The results show that perceptions about housing risk are strongly related to the choice to be a homeowner or a renter, conditional on all the observables used in Table 2 and Table A1 . In Column 1 we see that individuals who consider housing risky are 11 percentage points more likely to be renters than owners (relative to a mean of 33% of respondents who are renters). Columns 2 and 3 control for the perception about the riskiness of stocks and we see that the answer to this question does not help explain housing choice. The estimated coefficient on the dummy for whether stocks are risky is zero and statistically not significant. This result again confirms that concerns about the riskiness of housing is not just an expression of the general risk aversion of the household.
We add further controls in Columns 4 and 5 about the personal finances of the household in addition to the demographic baseline controls that we included in columns 1 and 2. The idea is to control for any variables that proxy for the household's financial and economic situation and thus could explain home ownership choices but also be related to the perception of housing risk. We find that households which are more financially constrained or concerned about the stability of their job are more likely to be renters than owners. This is very much in line with earlier research on housing and portfolio choice. But importantly for our analysis the inclusion of these variables does not significantly alter the role of perception of housing risk in explaining home ownership choices. As we show in Table A1 , renters are different along a number of dimensions, and are much more likely to have lower income and less wealth, as well as to be constrained according to these additional measures. However, even conditional on these characteristics, their perception of the riskiness of an investment in housing is significantly higher than that of homeowners. In sum, the results suggest that even conditional on the household's personal and financial situation, perceptions of housing risk matter importantly for ownership choices.
In Panel B of Table 4 we repeat this analysis but look at the relationship between housing choices (rent versus own) and house price expectations, instead of perception of risk. We again control for household demographics in these regressions. The results show that across all specifications the correlation between housing choices and expected house price appreciation is zero and not significant. We again include controls for the financial constraints of the household in columns 4
and 5, but the estimated coefficient on the expected house price change stays zero and is not significant. When we include both year-ahead house price expectations and risk perceptions in the same regression (column 3) the results are unchanged: The coefficient on the indicator variable of housing risk is large and significant, while the coefficient on house price expectations is very close to zero and insignificant. These results highlight a stark difference in the role that risk perceptions and 12-month expected returns play for revealed housing choices. This finding is particularly important since we have seen that the fraction of households who perceive housing as risky is low (71% of households on average say that housing is safe). In contrast only 18% of households perceive stocks as safe.
Intention to buy or rent
In the previous section we document that perceptions about the risk of house prices are significantly more important in explaining revealed housing choices than year-ahead expectations about the appreciation of housing.
In this section we now analyze the relation between future intentions to buy and rent, and expectations of appreciation and risk of the survey respondents.
While actual choice data is generally preferable to stated intentions (Manski (2017)), we do not track the same respondents over time (i.e., our data is not a panel but a representative repeated cross-section), so we cannot relate past survey answers to future choices. However, the survey does elicit answers to questions about a household's future stated intentions to buy or rent.
The main outcome of interest for this subsection is a question that asks whether respondents would be more likely to buy or rent if they were to move now (question 31 in Appendix 1). This question is posed to all respondents, irrespective of whether they are currently owners or renters. Figure 4 shows that both owners and renters are significantly more likely to say they want to rent than buy if they consider housing a risky investment, within income tercile and age quartile bins. The gap is somewhat larger in magnitude for renters, but it is also on the order of 10-20 percentage points for owners.
Panel A of Table 5 shows that individuals who say that housing is risky investment are 14 percentage points less likely to say that they want to buy in the next move. This magnitude is very significant since it explains almost half of the difference in the likelihood of wanted to rent versus buy. Similarly, we find that households who think housing has potential are seven percentage points more likely to buy. In column (3) we also include the forward-looking 12-month expected house price changes as an explanatory variable. When included by itself, we find that a one percentage point higher12-month expectation about housing prices is related to a 0.1% higher likelihood of intending to buy. Similarly, a belief that house prices will go down over the next 12 months is related with a two percentage points lower likelihood of intending to buy. As in all other tables, these results are conditional on the respondent characteristics shown in Table 3 .
But when we include both perceived risk of housing and expectations about the short-term appreciation in column 5, we find that house price expectations have significantly less explanatory power for future intentions than responses about perception of risk. In the same regression, we also include a "housing has potential". The coefficient on expected future appreciation becomes much smaller in magnitude (to roughly half of column 3) and loses statistical significance. The same happens when we put risk, potential, and expectations that house prices will go down in the same regression. This is consistent with households' perception of the risk and potential of an investment in housing as a more relevant feature of their decision-making than short-term expectations about house price growth. When we add other controls for financial constraints in Table 5 column 6, we again find that risk and potential matter by themselves, and that there is little role for short-term expectations to explain the buy versus rent decisions in the future. Furthermore, the coefficient on risk does not change after we control for long-term potential, which we interpret as evidence that "perception of risk" is capturing the second moment of house price returns.
Panel B shows that perception of risk and potential matters for owners and renters similarly in their intention to buy, although point estimates are slightly larger for renters. Forward looking expectations have a stronger correlation with future intentions for owners than renters. Taken together, these results imply that while renters and owners have starkly different views about the riskiness of housing on average, conditional on their beliefs, risk perceptions feed similarly into intentions to purchase homes in the future.
Mobility
One possible interpretation of the results on the risk perception of housing is that we are not fully taking into account how the risk perception of respondents depends on their future expected mobility and on the relevant risks that different households be subject to. This point is developed in detail in Sinai and Souleles (2005) . In that paper, housing provides a hedge against fluctuations in housing cost, but has asset price risk. On the other hand, renting is exposed to changes in housing costs, but not price risk. Sinai and Souleles (2005) show that the risk of owning declines with household expected horizon in a home. We address this issue directly in Table 6 using data on expected mobility for both homeowners and renters.
When we look at expectations about future mobility, we find that, consistent with the argument in Sinai and Souleles (2005), households that intend to move in the next five years perceive an investment in housing as riskier than those who intend to stay in their current house for longer (Table 6 , column 1). The effect is about three percentage points, and we find no similar result when we consider stocks. We still find, however, that renters are much more likely to think that housing is risky, suggesting that it is not just the higher expected mobility of renters that leads to their higher perception of risk. Contrary to what we would expect for this subgroup, renters who believe they will move soon are actually less likely to say that housing as an investment is risky than those who believe they will not move. This may be due to a selection effect, by which it is the renters who believe housing is not very risky that consider buying in the near future (and thus expect to move soon) so we should not interpret this interaction as picking up the causal effect of mobility.
We also consider the recency with which owners moved into their current home. This analysis speaks to the results in Case and Shiller (1988, 2003) , who focus on recent homebuyers. The rationale in those papers is that recent buyers are likely to have higher expectations about house prices, as well as a lower perception of risk. In contrast with the idea that recent owners differ markedly from those that purchased their homes a longer time ago, we do not find that the timing of an owner's move is associated with their perception of risk or their perception of future potential appreciation for housing. Since the timing of moving is a function of many different considerations not only households' risk perception it difficult to isolate the relationship between risk perception and recent moves. In addition, it is important to keep in mind that these regressions are conditional on household demographics such as age and income etc, which in itself are might be related to the speed of moving.
The results with regard to future potential appreciation of housing mirror those for the second moment, i.e. the tenure of homeowners is not related to perceptions of potential. At the same time, homeowners who intend to move soon are less likely to say housing has future appreciation potential, and renters who intend to move soon are more likely to say so.
Recent experience and updating about risk
In this section we consider the role of recent house price experiences on both future house price expectations, as well as attitudes towards the risk and potential of housing and stocks. We start by relating the answers about housing risk and potential to past 12-month state-level house price changes. This analysis follows the prior literature which has shown that house price expectations seem to be adaptive and are influenced by past house price changes. The results in Table 7 These results suggest that updating about the riskiness of housing follows a relatively slow moving, adaptive process where even house price expectations three years ago influence todays perception of risk. In fact, in Table A2 of the appendix, we also show that households who went through the worst house price drops during the financial crisis still perceive housing as riskier during our sample period than those households who were less affected by the crisis. In columns 3 and 4 of Table 7 we also show that renters seem to update more slowly about the risk of housing in response to house prices than owners. We find that the risk attitude of renters moves less with the house price experience over the previous 12 months than that of owners (although the difference is not statistically significant when we include all households in one regression with interactions), but it reacts similarly to experiences farther in the past (the third lag in particular). These findings are suggestive that different groups in the economy update differentially about the riskiness of housing, and potentially with it about the likelihood that they might engage in a move or house purchase. This is consistent with the patterns in Figure 5 , Panel B where we show that the aggregate renter perception of risk reacts more slowly to house price changes than that of homeowners. This may be due to inattention on the part of renters, which leads them to react with a longer lag to recent movements. We return to this point below when we discuss expectation errors. We do not find large effects between by age or income in the extent to which perception of risk reacts to past house prices.
In Panel B of Table 7 we now repeat the same set of regressions using house price expectations as the dependent variable. There is recent evidence by Kuchler and Zafar (2017) that house price expectations co-move with local lagged house price appreciation, and we obtain similar results in Panel B of Table 7 . A one percentage point increase in state-level house prices is associated with a 0.18% increase in the expectations over the subsequent 12 months. However, we see that house price expectation are mainly correlated with one year lagged house prices, and that the coefficients on two and three year lagged prices are zero and not significant. These results suggest that expectations about mean returns adapt more quickly in response to house price changes than risk perceptions. When we unpack the expectations about mean returns, we see that lagged appreciation very strongly changes the share of respondents that believe house prices will either stay the same, go up, or go down. A 1% increase in local house prices leads to a 1.4% increase in the share of respondents that believe house prices will increase, and a simultaneous reduction in both the share who believe prices will go down (of about 0.78%) and the share of those who think prices will remain flat. This evidence is consistent with the extrapolative expectations hypothesis that has been linked to household behavior before the housing crisis, namely in Barberis (2013) 
Expectation errors
One question that emerges from the previous tests is whether the different risk attitudes are related to differences in the ability or desire of households to understand house price behavior, and, more generally, their attention to local housing markets. In our final set of results we consider both time series and cross-sectional evidence on the relation between expectations about future house prices and realizations. In Table A3 we focus on a regression of realized forward-looking 12 month statelevel house price changes on the continuous measure of expectations from the survey. We find that there is a positive relationship on average between the two, but we lose statistical significance when we include both year and state fixed effects. A similar picture emerges when we use ZIP Code level house prices instead (Panel A, columns 5-8). Panel B of Table A3 shows year-by-year estimates, and again there is only a weak relation between expectations and future realizations when we include both year and state fixed effects, although we do find a significant relationship in most years when we remove state fixed effects.
We then consider how expectation errors vary in the cross-section with both beliefs about risk and potential and respondent characteristics (Table 8) . We use as the dependent variable the absolute value of the expectation error measured as the difference between realized house price appreciation over the subsequent 12 months and the continuous measure of house price changes.
Respondents that believe housing is risky tend to make systematically larger prediction errors than those who believe housing is safe. To the extent that these households are aware that they make larger errors, it is possible that this contributes to the perception that housing as an investment is a risky proposition. We do not find differences in errors for households who believe housing has "potential", but we do find that more constrained households (those who believe they would have difficulty obtaining a mortgage) make larger prediction errors. There are no differences by homeowner tenure, and we find that households who expect to move soon make slightly larger errors. In almost all these cases, the errors are associated with under-predicting future appreciation (i.e., the groups that were more conservative in their estimates tended to make the larger mistakes in this period).
In the last column we include the usual cross-sectional characteristics of respondents, as well as the risk and potential measures. We find that renters make higher errors when they predict house prices, but that the indicator variable associated with "risk" is three times larger in magnitude.
Higher income is associated with smaller errors, as is college education.
Conclusion
This paper considers the heterogeneity in the perception of the risk of housing as an investment in the population, and how this relates to household choice and future intentions. Consistent with previous literature, in particular Case and Shiller (1988, 2003) , we show that households in the United States tend to view housing as a safe investment (over two thirds of respondents). We show that this is much higher than the proportion who believe stocks are safe (at around one fifth of respondents). The risk perception of housing co-moves strongly with the housing cycle after the financial crisis. This behavior may help fuel housing booms and busts, as households adjust both their expectations about mean returns, but also the second moment of returns, all in the direction of making housing a more attractive investment.
We show that the risk perception of housing is important to explain past housing choices. Across a variety of specifications, and controlling carefully for both income and financial constraints, we find that renters are much more likely to say that housing is a risky investments. Similarly, we find that respondents are much more likely to want to rent in the future if their view is that housing is risky. This is consistent with models of household portfolio choice with housing (such as Campbell 
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